Reconstitution of superoxide-forming NADPH oxidase activity with cytochrome b558 purified from porcine neutrophils. Requirement of a membrane-bound flavin enzyme for reconstitution of activity.
Cytochrome b558 of pig blood neutrophils was purified from the membranes of resting cells to examine its ability to reconstitute superoxide (O2-)-forming NADPH oxidase activity in a cell-free assay system containing cytosol and fatty acid. The membrane-associated cytochrome b558 was solubilized with a detergent, n-heptyl beta-thioglucoside, and purified by DEAE-Sepharose, heparin-Sepharose, and Mono Q column chromatography. The final preparation of cytochrome containing 11.5 nmol of protoheme/mg of protein gave bands of the large and small subunits on immunoblotted gel. The cell-free system with the purified cytochrome alone as a membrane component showed little O2(-)-generating activity in the absence of exogenous FAD. However, the system showed high O2(-)-generating activity of 31.8 mol/s/mol of cytochrome b558 (52.5% of the original O2(-)-generating activity of the solubilized membranes) in the presence of a nitro blue tetrazolium (NBT) reductase fraction that was separated from the cytochrome b fraction by heparin-Sepharose chromatography. Heat treatment of the NBT reductase fraction resulted in loss of the O2(-)-generating activity in the reconstituted system. The O2(-)-forming activity of the reconstituted system was markedly decreased by removal of FAD from the NBT reductase fraction and was restored by readdition of FAD to the FAD-depleted reductase. The reconstituted system containing purified cytochrome b558 plus the NBT reductase showed approximately 100 times higher O2(-)-generating activity than a system containing rabbit liver NADPH-cytochrome P-450 reductase instead. These results suggest that both the FAD-dependent NBT reductase and cytochrome b558 are required as membrane redox components for O2(-)-forming NADPH oxidase activity. The present data are discussed in comparison with previously reported results on reconstituted systems containing added free FAD.